A comparison between observed (obs.) digital ionospheric sounding data and predicted (pre.) 
INTRODUCTION
The maximum usable frequency (MUF) is important ionospheric parameter for radio users because of its role in radio frequency management and for providing a good communication link between two locations (Athieno et al., 2015; Suparta et al., 2018) . MUF would be used to designate the highest signal frequency for high frequency (HF) communications that can be used for radio transmission between two points by reflection from the ionosphere at a given time under specific ionospheric conditions (Harris, 2005; Freeman, 2006; Mudzingwa et al., 2013) which fluctuate continuously because the ionosphere acts as a dispersive medium (Athieno et al., 2015) . MUF is simply given by (Fotiadis et al., 2004; Oyekola, 2010; Malik et al., 2016) :
where foF2 is the critical frequency of the F2 layer, i.e., the highest frequency that would be reflected by the ionosphere at vertical incidence (McNamara et al., 2007; Harish et al., 2009) , and M (3000) F2 is the propagation factor of layer F2 in which represents the optimal frequency to broadcast a signal received at a distance of 3000 km (Kouris et al., 2000; Adeniyi et al., 2003; Oyekola et al., 2012; Nagar et al., 2015) .
The main drawback of the HF ionospheric communications is that the characteristics of the transmission medium strongly influenced by space weather that is varying over time, such as the Sunspot Number (SSN). Ionospheric effects of space weather would give rise to sudden changes in the spatial structure and density of ionospheric regions. These variations then affect HF radiowave propagation by altering parameters such as the MUF over HF communications links (Hughes et al., 2002; Bahari et al., 2018) . Since HF communications has wide range of application areas, the measurements with the real-time of HF propagation conditions is a key factor of space weather monitoring systems to get satisfactory performance.
The aim of the present research work is to study a comparison between observed digital ionospheric sounding data and predicted using IRI model for (foF2) and (BMUF) of ionospheric F2-Layer of a mid-latitude region.
DATA SELECTION
Ionosonde data station was used for comparison with IRI model, the station chosen was Wakkanai station (latitude 45.38oN, longitude 141.66oE) for calculating basic monthly median MUF from observed data of the F2 layer critical frequency (f0F2) and M3000F2 for selected years (2001, 2004 and 2005) . The degree of correlation between daily sunspot number and daily values of ionospheric paramters is not as high as in the case of the monthly median values taken from Sunspot Bulletin as mentioned by Kouris et al. (1998) . Therefore, daily sunspot number is not a good indicator and monthly median sunspot data used instead of day-to-day predictions. Sunspot number (SSN) selected from Solar Influences Data analysis Center (SIDC). Table 1 reveals the average 12 month SSN for all years selected.
DATA ANALYSES
To study the BMUF we need to calculate the critical frequency (predicted) foF2 and M3000F2 from the IRI model by using CCIR coefficient for years selected (2001) for high SSN and (2004, and 2005) for low SSN and compared with data observed. In figure 6 is a good correlation between observed BMUF and predicted for years (2004, 2005) for SSN low but for years (2001) for high SSN, from figure 6 there is a bad correlation between observation and predicted BMUF, it can be corrected by fitting taken correction formula (eq. 1) for 24 hour. Table 2 represents the fitting coefficients a 0 , a 1 , and a 2 . Tables 3 and 4 
SUMMARY
Space weather effects can seriously impact HF communications by changing the ionospheric environment through which the radio waves propagate. Ionospheric data from the ionosonde stations such as Wakkanai station can be used to monitor this environment by observing Midlatitude propagation conditions. From drawing foF2 and BMUF with local time for years (2001,2004, and 2005) it concluded that the observed and predicted monthly median foF2
and BMUF with local time in the day is high than night. Frequency parameters foF2 reveals that there is a good correlation between observed and predicted. BMUF reveal that there is a good correlation between observed and predicted for years of low SSN and all months except 
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